Summary. Androstenedione concentrations in both plasma and milk were higher than those of testosterone throughout pregnancy. Testosterone concentration increased during pregnancy; the levels in milk were always lower than in plasma. Androstenedione concentrations increased in plasma and milk during pregnancy but the values were twice as high in milk as in plasma after Day 90. This change in androstenedione distribution suggests that the mammary gland could be active in the uptake of androstenedione from plasma to milk or that the mammary gland itself might synthesize this hormone.
Introduction
There are few reports on the peripheral plasma levels of androgens in pregnant cows. Plasma testosterone concentrations were studied by Hoffman, Wagner & Giménez (1976) in cows at term and by Pflantz, Stallcup & Kreider (1981) in cows at 4-8 months of pregnancy. Mongkonpunya, Lin, Noden, Oxender & Hafs (1975) (1981) those of testosterone, epitestosterone and andro¬ stenedione in cows around parturition. However, the rapid enzymic conversion of androstenedione to epitestosterone that occurs in bovine blood after its collection (Lindner, 1961 ;  Bamberg, Choi & Mosti, 1978; Mosti, Choi & Bamberg, 1980) Androgens are also present in the milk of pregnant cows (Gaiani, Nannetti & Mattioli, 1979) and in the present study we have examined the variations in androstenedione and testosterone in plasma and milk throughout pregnancy of the cow and tried to evaluate the relationship between these hormones.
Materials and Methods

Animals and sampling
The 54 Holstein-Friesian cows were 10-270 days of gestation. Animals belonging to the same commercial herd were regularly milked twice a day until about Day 200 of pregnancy. Two blood samples were taken from each cow, by jugular venepuncture, after the morning milking. The first blood sample was collected in a heparinized tube and used for testosterone determination. The other blood sample was collected directly into a heparinized tube containing methanol (0-17 ml/ml blood) and used for androstenedione determination.
A whole milk sample, at the morning milking, was taken from the milk reservoir collected from each animal after thorough mixing. 
Radioimmunoassays
Androstenedione. The androstenedione RIA was performed using a specific antiserum to 11a-hydroxy-androstenedione-lla-hemisuccinate-BSA, raised in a rabbit, at a working dilution of 1:10 000 and [3H]androstenedione (32 pg/tube) as tracer. The antiserum showed the following cross-reactions (%): androstenedione 100; testosterone 1-2; epitestosterone 0-2; 5a-dihydrotestosterone and dehydroepiandrosterone 0-1; progesterone, pregnenolone, oestrone and cortisol 0-001. The reagent blank value was 1 -80 + 0-79 pg/tube. The sensitivity of the assay, defined as the mass of hormone required to suppress the binding of the 3H-labelled hormone to 90% of the binding achieved with no hormone added (B/Bo) was 3-8 pg/tube. The accuracy of the assay, determined by adding known amounts (10 and 100 pg/tube) of androstenedione to plasma and milk samples, was 92-41 + 6-42% (20 determinations). The intra-assay and inter-assay precision, expressed as the coefficient of variation, were respectively 6-7 and 11-0% (20 determinations).
The plasma androstenedione concentrations were corrected for dilution by the added methanol. Testosterone. The testosterone RIA was performed using an antiserum to testosterone-3-carboxymethyloxime-BSA, raised in a rabbit, at a working dilution of 1:35 000 and [3H]-testosterone (31 pg/tube) as tracer. The antiserum showed the following cross-reactions (%): testosterone 100; 5a-dihydrotestosterone 30-6; androstenedione 0-6; epitestosterone <0T; dehydroepiandrosterone, progesterone and pregnenolone <001; oestrone and cortisol <0-001. The reagent blank value of the assay was 0-59 ± 0-27 pg/tube and the sensitivity of the assay was 2-8 pg/tube. The accuracy, the intra-assay and the inter-assay precision, calculated as described above, were respectively 99-41 + 5-37%, 5-7 and 10-1%. The mathematical treatment of data given by Motta & The milk androstenedione concentration increased throughout pregnancy, leading to a change in the milk/plasma androstenedione ratio during pregnancy : after Month 3 and until the end of lactation, androstenedione levels in milk were twice as high as those in plasma. A similar pattern has been previously described for the distribution of oestrone in plasma and milk after Month 4 of pregnancy by Gaiani, Mattioli, Galeati & Chiesa (1982) .
Testosterone concentrations in milk increased slightly throughout pregnancy. The milk/plasma testosterone ratio was constant and showed that the concentration of this hormone is always slightly higher in plasma than in milk. The constant partition of testosterone suggests that the different distribution of testosterone between plasma and milk during pregnancy is only due to an equilibrium between the concentrations in plasma and milk. However, the change in androstenedione distribution after the 3rd month of pregnancy, could be due to the development in the cow mammary gland of an active mechanism of androstenedione transfer from blood into milk, or to synthesis of androstenedione by mammary gland. Maule Walker & Peaker (1978) reported active mammary synthesis of oestradiol-17ß in the goat at term. Mongkonpunya et al (1975) reported that the androstenedione concentration was higher in blood leaving the placenta on the maternal and fetal sides, suggesting placental synthesis of this hormone in cows.
The role of androgens during cow pregnancy is not clear. It is possible that these hormones are oestrogen precursors according to Ainsworth & Kennet (1966) and Pierrepoint, Anderson, 
